Claudin-8 expression in renal epithelial cells augments the paracellular barrier by replacing endogenous claudin-2.
Claudins are transmembrane proteins of the tight junction that determine and regulate paracellular ion permeability. We previously reported that claudin-8 reduces paracellular cation permeability when expressed in low-resistance Madin-Darby canine kidney (MDCK) II cells. Here, we address how the interaction of heterologously expressed claudin-8 with endogenous claudin isoforms impacts epithelial barrier properties. In MDCK II cells, barrier improvement by claudin-8 is accompanied by a reduction of endogenous claudin-2 protein at the tight junction. Here, we show that this is not because of relocalization of claudin-2 into the cytosolic pool but primarily due to a decrease in gene expression. Claudin-8 also affects the trafficking of claudin-2, which was displaced specifically from the junctions at which claudin-8 was inserted. To test whether replacement of cation-permeable claudin-2 mediates the effect of claudin-8 on the electrophysiological phenotype of the host cell line, we expressed claudin-8 in high-resistance MDCK I cells, which lack endogenous claudin-2. Unlike in MDCK II cells, induction of claudin-8 in MDCK I cells (which did not affect levels of endogenous claudins) did not alter paracellular ion permeability. Furthermore, when endogenous claudin-2 in MDCK II cells was downregulated by epidermal growth factor to create a cell model with low transepithelial resistance and low levels of claudin-2, the permeability effects of claudin-8 were also abolished. Our findings demonstrate that claudin overexpression studies measure the combined effect of alterations in both endogenous and exogenous claudins, thus explaining the dependence of the phenotype on the host cell line.